Abstract: Vegetation samples from King George Island, Antarctica (62º05'S, 058º23'W) 21
were collected in the austral summer of 2004-05. Lichens (Usnea aurantiaco-atra and Usnea 22 antarctica), mosses (Sanionia uncinata, Syntrichia princeps and Brachytecium sp.), and one 23 angiosperm (Colobanthus quitensis) species were analyzed for persistent organic pollutants as 24 well as δ 13 C and δ 15 N stable isotopes. The following contaminants were found above the 25 method detection limit (MDL): HCB (0.141 to 1.06 ng g -1 dry weight), HCHs (< MDL to 1.20 26 ng g -1 dw), DDTs (< MDL to 1.73 ng g -1 dw), PCBs (7.76 to 18.6 ng g -1 dw) and PBDEs 27 (0.146 to 0.811 ng g -1 dw). In all cases, levels in mosses were higher than in lichens (one 28 order of magnitude higher for OCs), suggesting that specific biogeochemical processes were 29 involved in the transport, exposure and absorption for each group. Carbon stable isotope ratios 30
showed clearly different ranges for lichens (δ 13 C from -21.13 up to -18.43‰) and mosses 31 (-25.99 to -21.64‰). The only angiosperm species investigated exhibited 13 C signature within 32 the moss range. A large range of δ 15 N was found (-7.67 to 20.75‰) and seemed to be related 33
INTRODUCTION 42
Antarctica still is one of the least polluted regions on Earth, what provides unique 43 opportunities for studying environmental pollution processes at both local and global scales 44 (Borghini et al., 2005) . Even though Antarctica has had limited direct exposure to persistent 45 organic pollutants (POPs), the atmosphere represents a source of contaminants through long 46 range transport. According to a mechanism known as "global distillation", semi-volatile 47 compounds evaporate in warmer regions and are atmospherically transported to colder 48 regions (i.e., high altitudes/latitudes) where they are deposited and enter the ecosystem 49 (ARQP, 2007; Cipro et al., 2010) . Oceanic currents and animals also play a minor role in this 50 transport as described in (Roosens et al. (2007) and Choy et al. (2010) . 51
Lichens and mosses have been extensively used in environmental pollution studies 52 throughout the world, since their collection is relatively easy and they can absorb 53 contaminants directly from the air. In the Antarctic environment, a variety of contaminants 54 has been reported in these organisms such as trace metals (Poblet et al., 1997) and 55 radioactive elements (Mietelski et al., 2000) . Information on POPs, especially PBDEs, is 56 scarce in these matrices (see Borghini et al., 2005; Yogui & Sericano, 2008) . 57
According to Liu et al. (2010), δ 13 C has been extensively used to examine physiological, 58 ecological, and biogeochemical processes related to C cycling, providing insights to the 59 interactions between plants and environmental factors at a variety of temporal and spatial 60 scales (Farquhar et al., 1989; Israeli et al., 1996) . δ 15 N, on the other hand, has been 61 recognized as an effective tool holding source-specific information for tracing the deposition 62 of N pollutants and N availability to plants (Robinson, 2001 
Chemical analyses 97
Organochlorine (OC) analyses were performed at University of São Paulo (Brazil). 98
Laboratory protocol was based on MacLeod et al. (1986) and quality assurance/quality 99 control (QA/QC) followed guidelines described by Wade & Cantillo (1994) . Briefly, 10 g of 100 wet sample were ground with anhydrous Na 2 SO 4 and surrogate (PCB103) was added before 101 extraction in a Soxhlet apparatus for 8 h with 80 mL of n-hexane and methylene chloride 102
(1:1, v/v). The extract was concentrated to 1 mL and cleaned up in a column filled (from top 103 to bottom) with 16 g alumina and 8 g silica gel (both 5% deactivated with water). The extract 104 was eluted with 100 mL of methylene chloride and subsequently concentrated to 900 µL. 105
Finally, internal standard (TCMX, used to estimate surrogate recovery) was added to the 106 purified extract prior to injection in the gas chromatograph. 107 OC analyses were run in a gas chromatograph equipped with an electron capture detector 108 (GC-ECD, Agilent Technologies, model 6890N). Hydrogen was used as carrier gas at 109 constant pressure (13.2 psi, i.e. 91.01 kPa). The injector was operated in splitless mode and 110 kept at 300 ºC. The capillary column used was a DB-5 (30 m length × 250 µm internal 111 diameter × 0.25 µm film thickness). The detector operated at 320 ºC using N 2 as makeup gas 112 at a flow rate of 58 mL min -1 . (α, β, γ and δ isomers), chlordanes (α-and γ-chlordane, heptachlor, and heptachlor epoxide), 119 mirex and drins (aldrin, dieldrin, and endrin). Surrogate recovery ranged from 98% to 111%. 120
Detection limits were set as three times the standard deviation (σ) of seven method blank 121
replicates. Spiked matrices were recovered within the acceptance ranges (i.e., 40-130% for at 122 least 80% of the spiked analytes) suggested by Wade & Cantillo (1994) . 
Correlation between variables 238
Pearson's product-moment correlation analysis was performed between paired variables (see 239 Table 2 ). Since a large range of δ 15 N was found (from -7.67 up to 20.75‰, i.e. a range of 240 28.42‰), which is related to animal-derived nitrogen uptake, this variable was also includedin order to investigate if these nitrogen sources would act as a secondary organic pollutants 242 sources as well. 
